Remanufacturing is one of the preferable reuse scenario for worn out or obsolete products. It facilitates multiple usages of the products by providing several life cycles. Remanufacturing has a big potential for cost savings regarding energy and materials usage. It might have also positive social impact. The majority of the companies which are involved in the remanufacturing operations are small and medium sized (SME). Very often operations in these companies are organized by rule-of-thumbs (expert knowledge). In remanufacturing a broad spectrum of boundary conditions has to be considered, in contrast to new production. This situation results mainly from the fact that numerous cores' models (old parts) have to be reworked in the same workshops/production line. Moreover SME lack capacity, know-how and technical infrastructure for adapting abstract complex theoretical models. The aim of this paper is to discuss the method, which provides cross company valid sustainability assessment criteria. The method is elaborated based on the literature review and case studies. Authors present the application potential of the method in remanufacturing companies.
Introduction
Sustainability is defined as "development that meets the needs of the present without compromising the ability of future generations to meet their own needs" [1] . On a company level the requirements of this policy can be translated as:
Economical utilization of the resources, Environmental friendly utilization of the resources, Utilization of the resources in the way, that provide ergonomics and safety at the facility and minimum external burden to affect the surrounding communities.
Increasing importance of the sustainability has created a new framework for companies existence and turned out to be a key factor of success in competition. The implementation of a sustainability strategy might drive innovation and provide better cost effectiveness. Particularly with respect to environmental and social aspects, it is important to keep track with the economic development. Beside conformity with minimum requirements like quality management (ISO 9001) and environmental management (ISO 14001), there is a growing importance of health and safety aspects (BS OHSAS 18001) as well as energy management requirements (ISO 50001) for the acceptance of orders, especially in the automotive supplier industry [2, 3] . There are methods for assessing and controlling sustainability in the industry (called Corporate Sustainability) but very often they are not applicable for small and medium sized companies.
Companies in the remanufacturing sector face problems when it comes to integrating economic, ecological and social aspects in their daily business. Furthermore, the existing theoretical approaches leave SME alone with sustainability matters as well as energy and resource savings because they only focus on implementing measurement systems [4] . SME have lack capacity, know-how and technical infrastructure for adapting complex theoretical models. There is a need for simple procedure which guides SME on how to identify optimization potentials in their remanufacturing processes, then derive and implement improvements based on sustainability indicators.
The aim of this research is to provide SME with easy applicable decision support method for analysis and implementation of appropriate measures for increasing sustainability of the remanufacturing process. The aim of this paper is to discuss the method, which provides cross company valid sustainability assessment criteria. The method is elaborated based on the literature review and case studies. Authors present the application potential of the method in remanufacturing companies
Remanufacturing process and sustainability

Remanufacturing and sustainability
Remanufacturing is defined as industrial process in which returned products named as cores are restored to their full functionality in order to be used for at least another lifecycle. The generic structure of the remanufacturing process is defined by the following phases [5, 6] [7] Remanufacturing contributes considerably to global sustainability, as they pave the way for closed loop life cycles [8] . In remanufacturing, typical process steps of new parts production are expanded by the recovery operations (e.g. disassembly, cleaning, reprocessing, etc.). For its variety of process patterns, the remanufacturing industry is particularly predestined for research on sustainability aspects. Remanufacturing of automotive parts, promises enormous economic, ecological and social potential [9] .
Remanufacturing provides the multiple reuse of materials, so it can be seen as an environmentally friendly way of salvaging the resources. Moreover due to recovery of worn out or obsolete products it has also positive social impact. For example remanufactured products can be distributed to the low-income markets, where customers cannot afford to buy new products but require the functionality of these products in order to improve their quality of the life.
ables Sustainability assessment
There is a number of research which assess economic and environmental [e.g.10] or social aspects of remanufacturing. Most of them focus on LCA (life cycle assessment) of the remanufactured products in comparison to the new products or recycled products. For example Shau et al. [11] proposed use LCA for suitability assessment and provided analyses of three different design alternatives for remanufactured alternators. In that paper researchers concluded that by applying LCA, LCC (life cycle costing) they are been able to quantify some indicators for the life cycle sustainability of the three different remanufactured alternators and remanufacturing localization options. In practice LCA or LCC analyses require a big scope of data which usually is not available for SMEs. Sundin and Lee [12] provided a comparison of studies which were focused on the assessment of the environmental performance of remanufacturing. They identified a number of case studies from remanufacturing companies and discussed the environmental indicators which were analyzed in those research papers. They classified the environmental measures used for assessment of the remanufacturing process, as following [11] : Direct: consumption of materials, energy and waste generated, which translates this directly to resource savings, Indirect: Life Cycle Assessment methods, which calculates eco-points to assess the environmental impact, they assess the long-term potential environmental impact. Both direct and indirect measures require a rather big scope of data which is very often not available for SMEs.
Even more difficult is to apply the social performance indicators (see e.g. [13] ).
After literature review and case studies in remanufacturing companies a need for elaboration of qualitative assessment method has been identified. The elaborated by the authors so called qualitative method for 
Maturity level assessment
Method description
The maturity levels are defined based on the guidelines from ISO/IEC 15504 Information technology -Process assessment, which provides the reference model for the maturity models [14] . Each stage of the remanufacturing process maturity is consisting of capability levels which in turn consist of the process attributes and further consist of generic practices.
In figure 2 is presented the maturity level concept. The company can achieve level from "0" (process not existing) to maximum "4" which is optimal from sustainability assessment perspective. For detailed assessment in our maturity models are taken in consideration only existing process (from level "1" to level"4"). The method consists of questionnaire which allow the companies to perform self-assessment of their sustainability level. The purpose of this self-assessment is to identify the potential for optimization of resources utilization in the remanufacturing companies. The questionnaire is divided into three dimensions of sustainability: economic performance, ecological performance, and social performance
The results of this self-assessment will allow to name the maturity level at each company. The remanufacturing company by giving yes/no answers can classify the maturity level in each category. Each of the dimensions consists of five categories which are then described by 4 detailed questions referring to particular maturity level. Figure 3 presents the categories which are assessed from minimum "1" to maximum "4".
The maturity level in each category is a result of numbers of the "yes" answers company has indicated in each category. In figure 3 is presented the example of the detailed questions for the dimension "ecological performance" in each of the five categories which were defined before. "Yes" answer is insert as "1" and "no" answer is indicated as "0". The logic of the questions is following the requirements of the maturity model. For example in Figure 4 for category "energy efficiency" maturity level is "2" what means that a company implements some optimization methods but the systematic approach is missing. The method is based on assumption that the maturity levels are consequent, so e.g. level 3 cannot be achieved without meeting requirements of the level 2. The questions were constructed based on the results of the literature review and authors previous research [15] . The conditions of remanufacturing operations which were identified in the previous stage of SIRO (Sustainability in Remanufacturing Operations) were taken in consideration. The simplified characteristic of the companies which took part in method testing were as shown in Table 1 . Due to the confidentiality issues the names of the companies are not revealed. [17] ). In figure 5 are presented the results of the group of the American companies. In figure 6 are presented the results for the group of European companies. The summary of the method pilot testing is presented in the Conclusions Section.
Method testing
Conclusions and further research
The paper presents easy applicable decision support method for analysis and implementation of appropriate measures for increasing sustainability of the remanufacturing process. Authors present method, which provides cross company valid sustainability assessment criteria.
The group of companies for method test was limited but some different perception of American companies and European can be already perceived. Due to the longer existence of the remanufacturing sector in USA and Europe the US companies indicated higher values during selfassessment in the areas related to the materials efficiency and disposal an recycling. Moreover US results are higher in the dimension economic performance. Social results are comparable excluding category "corporate image". These results are compatible with earlier work of Lund [12] and Sundin [13] or Guide [16] . Sundin indicated that reasons for more successful remanufacturing in the USA are:
Low resistance to buying remanufactured products (responding our category "company image" and "quality Closeness to the secondary markets (responding our category "company image" and "quality management") Easier core supplies (responding to our category "materials efficiency").
Guide [14] indicated that US remanufacturers are more profit orientated than European what is also reflected in the method testing.
The further research will include the creation of the online tool which allow the companies to make the selfassessment including the recommendation of suitable and effective optimization methods.
